Effect of glutathione depletion on the hepatotoxicity and covalent binding rat liver macromolecules of N-hydroxy-2-acetylaminofluorene.
Glutathione plays an important role in the protection of the liver against several hepatotoxins. The hepatocarcinogen N-hydroxy-2-acetylaminofluorene is converted in the rat in vivo to reactive metabolites that bind covalently to cellular macromolecules. These metabolites may also react with glutathione, resulting in the formation of glutathione conjugates and in the detoxification of reactive metabolites. The role of glutathione in detoxification was investigated by depletion of glutathione in the rat in vivo with diethyl maleate. When rats were pretreated with diethyl maleate, 45 min before the administration of N-hydroxy-2-acetylaminofluorene, excretion of 2-acetylaminofluorene:glutathione conjugates in bile was decreased by 60% as compared to controls. However, total covalent binding to rat liver protein was not increased, and total binding to DNA was even decreased (p less than 0.1), apparently at the expense of the acetylated carcinogen-DNA adducts. Formation of deacetylated, 2-aminofluorene adducts to DNA was not affected by diethyl maleate. Pretreatment with diethyl maleate had no major effect on the acute hepatotoxic effects of N-hydroxy-2-acetylaminofluorene. The results indicate that glutathione does not play a vital role in the detoxification of reactive metabolites generated from the carcinogen N-hydroxy-2-acetylaminofluorene, since glutathione is not very effective in competing with macromolecules for trapping of reactive metabolites of N-hydroxy-2-acetylaminofluorene. Thus, 1 mM glutathione did not decrease the covalent binding of 2-acetylaminofluorene-N-sulfate (one of the main reactive metabolites that is formed in vivo) to DNA in vitro, while 10 mM glutathione decreased the covalent binding to RNA by only 20% and to DNA by only 40%.